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INTRODUCTION

The affinities of the extinet Puerto Rican caviomorpl, Hep-
tarodon bidens Anthony 1917, have been problematical owing to
the supposed reduction of cheek teeth to two on either side above
and below, with the first strongly dominant. This condition,
grossly aberrant for a caviomorph, led some authors to isolate
Ieptarodon in its own monotypic family (Miller and Gidley,
1918, p. 447, followed by Anthony, 1926, p. 130) or subfamily
(Anthony, 1917, p. 186; 1918, p. 397). Others have ineluded it
in a subfamily (Simpson, 1945, p. 96, followed by Wood, 1955,
p. 182) or family (Landry, 1957, p. 59) together with five?
other West Indian genera. If the stated diagnostic characters of
Heptarodon are aceepted at face value, association at the famihal
level with any known genus of eaviomorph seems indefensible.
The down-grading in taxonomie isolation of Heptarodon in the
more recent works cited above undoubtedly reflects a growing
disbelief in the reality of its apparent uniqueness, but it was
I1. G. Stehlin (in Stehlin and Schaub, 1951, p. 262, followed by
Schaub, 19538, p. 736) who first interpreted the genus as a growth
stage of Klasmodontomys obliquus Anthony 1916. 'This author
arrived at the correct conclusion on the invalid premise that the
dominant cheek teeth of Heptarodon are Pof Elasmodontomys.
X-ray photographs ol eritical speeimens, restudy of all denti-
gerous clements of Heptarodon, Elasmodontomys, and Ambly-
rhiza in the coltections of the American Museum of Natural His-
tory (AMNH) and the Musewm of (‘omparative Zoology (MCZ),
and comparisons with developmental patterns in hystricomorphs
and in other eaviomorphs have shown, as pointed out in detail
below, that the anterior cheek teeth of Ieptarodon are DP%
of Elasmodontomys. This review of the evidence has made pos-
sible a better understanding of dental ontogeny in Elasmodon-
tomys and Amblyrhiza.

1 This work was completed while the anthor was Assistant Curator in charge
of fossil vertebrates at the Florida State Museum, University of Florida, Gaines-
ville.

2 Six, if Quemisia, omitted by the above authors, were included in the group,
as it has been to the present by all anthors who have discussed it.
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A word is necessary here regarding nomenclature of tooth
components. Stirton (1935, p. 392) has derived from the tri-
tuberenlar system a terminology for beaver teeth, and Fields
(1957, p. 278) has extended it with additions to certain late
Miocene dinomyids, pointing out that ‘‘the application of these
terms does not necessarity imply homology but has been used
as a matter of convenience.”” T have not felt justified in extend-
ing to the highly evolved, hypsodont Elasmodontomys a system
which ordinarily carries some connotation of homology. Further,
the strneture of the Elasmodontomys cheek tooth is so clegantly
simple that it is most eonveniently described in neutral geo-
metri¢ and numerical terms.

(‘ope (1883, p. 5) has aptly characterized the units of which
the cheek tooth of Amblyrhiza is composed as ‘‘columns of den-
tine inclosed in . . . a sheath of enamel,”” a description equally
appropriate for Elasmodontomys. The columns and their
sheaths are flattened anteroposteriorly and closely applied to one
another, with a small amount of cementum interspersed. Sue-
cessive columns are separated by transverse reéntrants that pene-
trate the full width of the tooth. Each reéntrant may be desig-
nated as outer or inner depending on whether its deepest proxi-
mal extension is labial or lingual. Individual columns and re-
éntrants may be distinguished by nnmbering them serially from
anterior to posterior in cach tooth. The enamel of the anterior
wall of each column (and thus the posterior wall of each reén-
trant) is much thicker than that of the posterior wall (anterior
wall of reéntrant) in the upper teeth, and viee versa in the lower
teeth. In both upper and lower teeth the free external enamel
walls are invariably thick. Much confusion has arisen in de-
seribing these teeth as a result of inconsistent reference to either
colwmns or reéntrants, and as a result of failure to detect the
thin enamel walls, which appear only as hairlines on occlusal
surfaces. The occlusal pattern of each column obliquely see-
tioned by wear takes the form of a much flattened ellipse. In
some cases, even in long, little-worn teeth some reéntrants are
not completely penetrant hut have their vertex tightly appressed
to the adjacent external enamel wall so that it is visible far
down the shaft of the tooth through the translucent external
wall. In such cases, and in senescent teeth in which the enamel
forms a single continuous trace on the ocelusal surface, the
pattern produced by each column is more appropriately desig-
nated a loop.
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Development of the lower dentition of Elasmodontomys will
be treated first, followed by the less well documented upper den-
tition of Klasmodontomys, aud that in turn by the fragmentary
data on clmmblyrhiza. Length of a given tooth is in all cases a
maximuni taken parallel to the longitudinal axis of the tooth, in-
cluding roots where present. Selection of genera for comparison
has been in part dictated by the availability of appropriate
ontogeunetic stages, and no a priort implication of relationship is
intended.

I wish to thank Professor Bryan Patterson, who initiated the
present study, for generously turning over to me X-rays pre-
pared by Dr. Rainer Zangerl of the Chicago Natural History
Musenm (CNIIM) together with the drawings by Mrs. Dorothy
Marsh that are reproduced in Iigures 1 and 2. T wish to thank
also the curators in the Department of Vertebrate Paleontology,
American Muscum of Natural History (AMNII), who permitted
free use of the splendid collection of Antillean caviomorphs
aceumulated largely by H. E. Anthony : and the euratorial staffs
of the mammal departments of the American Musenm of Natural
[listory, Chicago Natural Iistory Musewm, and Musenm of Com-
parative Zoology (MCZ) for making available modern compara-
tive material.

DENTAL ONTOGENY

Lower DexTITION OF Elasmodontomys

(‘ertain critical speeimens are deseribed below in detail in
order of inereasing age, followed by a diseussion of development
and comparisons with other genera. AMNIH 55030 and 55031,
and MCZ 10132 have always been regcarded as ‘“Heptarodon,””
whereas AMNII 55037, in spite of its DPy, was identified quite
corvectly as Elasmodontomys.

AMNH 55030, Left ramus with DP, (Fig. 1A). Figured by
Anthony (1917, pl. 5, figs. 4, 6; 1918, fig. 38C, D, F; 1926, fig.
48C, D, F). Mandibular symphysis open. Bone porous in tex-
ture. DP, with five columns, the first with a small, semi-isolated
subsidiary pillar on its anterolingual wall, the pillar unworn,
merging with the eolumn at the alveolar border; the fourth col-
umn with a eonstriction in the middle of its occlusal surface.
Ocelusal arca small ; obviously it would have inereased with addi-
tional wear. The X-ray photograph shows ineipient double
roots of DPy (reflected externally by a bulge on the ventral
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F'igure 1. Early ontogeny of the lower dentition in Elasmodontomys
obliquus, showing on the left (approximately X 1.1) immature left man-
dibular rami in lingual aspect, diagrammatically represented largely on
the basis of X-ray photographs, and on the right (approximatey X 2.2)
the corresponding DPy in ocelusal aspect. In order of inereasing age the
specimens figured are: A, AMNH 55030; B, AMNH 55031; C, MCZ 10132;
D, AMNH 55037.
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border of the horizontal ramus), the crypt for M, (the thin
walls of which arve broken through in three places), and the base
of the incisive alveolus adjacent to the posterior horder of DPy.
Length of DPy approximately 16 mm.

AMNII 55031, Left ramus with DPy, and M; (Fig. 1B).
Syvmphysis open.  Boue porous. DP, with five columns, the
first two confluent anterolabially, the last two merging lngually
2.6 mm proximal to occlusal surface. Oecclusal snrface near its
maximum area. M; apparently just at point of eruption; its
columns open proximally. Imcisive alveolus terminating adjacent
to middle of M;. X-ray photograph shows DI, with well
formed double roots. Length of DP, shightly less than 15.8 mm.

MCZ 10132, Left ramns with DPy and M; (Fig. 1C). Age
apparently comparable to AMNIT 55031. Symphysis open. Bone
porous. DPy with six columns, the first of whieh is subsidiary
and confluent anterolabially with the second, with which it
merges lingually 3.5 unn proximal to ocelusal surface. Length
of DPy less than 17 mm. Discovery that DP, was loose in its
alveolns made possible direct confirmation of the interpreta-
tion of the X-ray photographs which indicated well-formed
double roots, and in addition revealed that the posterior root
is subdivided transversely into two rootlets. Mj is just at the
point of eruption but quite unworn, revealing minor subdivi-
sions near the apices of its unworn columns which would have
been expressed ephemerally at early stages of wear as isolated
isfands and as eonstrictions in the eharacteristic ellipses. There
are four major columns with a fifth, anterior. minor one con-
fluent anterolabially with the first major one. Incisive alveolus
terminating adjacent to middle of M.

AMNIIL 55037, Left ramus with DPy, My, and M, (Fig. 1D).
Symphysis open. DP, deeply worn, with all five enamel columns
confluent and the trace of the enamel a complex but eontinuous
line on the ocelusal surface. The occlusal arvea is mueh reduced.
The tooth apparently has slipped partially out of its alveolus
and subsequently become cemented in that position, revealing
the bases of two strongly developed roots with the saddle be-
tween them only 4.8 mm below the occlusal surface. Incliding
the long roots, the tooth is no less than 13 mm long. A small
hole inside the alveolus between the roots of DP, opens into
a large erypt for Py. No trace of P, itself was detected. M,
is in full use, its enamel sheaths confluent at their exposed proxi-
mal ends indieating termination of enamel growth; no trace
of root formation. Length of My is 32.1 mm. Longitudinal axis
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of M, widely divergent from crypt of P, directed posteroven-
trad at angle of about 60° to occlusal surface, extending into
angular process to the ventral border. M, at point of eruption,
unworn, consisting of four columns open at their bases, maxi-
nunt length 15.6 mm. Incisive alveolus terminating adjacent
to posterior margin of M.

AMNIIT 55041, Left ramus with M, and alveoli of Py and
M;. Symphysis tightly fused dorsally but open ventrally. P,
alveolus very deep, producing prominent bulge on ventral bor-
der of jaw. The alveolus has a small eoncavity on its anterior
wall near the alveolar border, which may be the vestige of the
alveolus of the anterior root of DP,, suggesting shedding of
DPy only slightly prior to the stage here represented. Mo is in
full use, its columns confluent proximally indicating cessation
of their growth. The tooth slopes posteroventrad so that its oc-
clusal surface is highly oblique to its longitudinal axis. The
base of the tooth lies posteroventral to the mandibular foramen.
There is no external indication of DMy, but there is sufficient
space that the erypt and footh primordium could be aceommo-
dated. The specimen has not bheen X-rayed. Ineisive alveolus
terminates adjacent to middle of M.

AMNH 17137 h. Right ramus with P -M,. Figured by Mil-
ler (1929, pl. 4, fie. 1, 1a). P,-M, in full use, whereas My is
not erupted. Incisive alveolus terminating adjacent to middle
of Mo,.

The growing tip of the lower incisor of Elasmodontomys
extends with inereasing age progressively posterad, as far as
the middle of Ms in the oldest observed jaw (AMNH 55039).
A similar sequence occurs i Dinomys. In the youngest ob-
served individual (AMNII 100011, Mz in initial wear) the tip
lies at the posterior edege of Mz; in AMNH 100053 (Ms erupt-
ing), at the posterior edge of Ms: in AMNH 46551 (DP, much
worn), well behind M,;. No such progression oecurs in Dasy-
procta; m individuals with only DP, in use the growing tip of
the incisor already extends posteriorly almost to the mandibular
foramen.

Anthony (1918, p. 399) considered that, ‘‘the [pre-] molar
of Heptarodon is a logical development from a tooth like that
of Elasmodonfomys in which genus a tendency toward multi-
plication of the laminae of the individual tooth has been noted,
this increase in number of plates being accompanied by an ap-
parent decrease in the number of the teeth.”” These differences
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are here shown to be ontogenetic rather than phylogenctie. The
differences in number of c¢olumns and in the related shape of
occlusal surface hetween DPy (*“Ueptarodon’) and Py o in
Elasmodonlomys ave analogous to thiose between the sane two
teeth in Dasyprocta, Cuniculus, and Dinomys. The “*Heptaro-
don molar’ (DPy) has five (six in MCZ 10132) cnamel loops
on its triturating surface as compared to four loops in Py of
Elasmodontomys. In correlation with its greater number of
enamel ellipses the ocelusal surface of DPy is anteroposteriorly
elongate whereas in Py of Elasmodontomys it is trigonal and
more nearly equidimensional. DPy of Dasyprocta has six trans-
verse enamel units (each composed of two laminae of enamel
with the intervening dentine) and is conspicnously elongate
anteroposteriorly, whereas Py has five transverse umits and is
subequidimensional. DPy of Cuniculus has an anteroposteriorly
clongate crown with at least four lingnal veéntrants, the most
anterior of which is complex, whereas Py has three simple hn-
gual reéntrants, and an equidimensional ¢rown. In Dasyprocta
and Cuniculus the enamel does not form well-defined ellipses on
the triturating surface as it does in Elusmodontomys and in
Dinomys. DPy of Dinoimys is composed of tour diserete eol-
umns of enamel, as compared to three columns m Py (an un-
worn Py in AMNIH 46551 has a small eylindrical fourth eolumm
on its anterior face which merges proximally with the adjacent
colnmn).

As niight be expected, the number and configuration of the
enantel ellipses or loops in DPy of Flasmodontoinys (and in
Dasyprocta, Cuniculis, and Dinomys) varies individually and
with degree of wear. In AMNH 55030 (Fig. 1A) DPy is in
the initial stages of wear, as indicated by the small area of the
wear surface and hy the division of the next to last enamel el-
lipse into two ellipses. The tooth is peculiar in the presence of
a subsidiary pillar of enawel on its anterior face. The pillar
is unworn but would be expressed on the wear surface hy a
small cirele of enamel, With additional wear the area of the
triturating surface would undoubtedly inerease, the two ellipses
unite, and the small pillar disappear, producing a erown pat-
tern not unlike that of AMNII 55031. The eondition of DP,
in extreme wear is illustrated by AMNIL 55037 in which the
enamel no longer forms complete ellipses but forms one continu-
ous trace on the wear surface. MC7Z 10132 and AMNIT 55031
are of approximately the same age, judging by similar gross
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size, wear of DPg, development of M;, and length of incisor
alveolus. However, DP, has six enamel loops in MCZ 10132
and only five in the other three jaws. This additional loop can
be aseribed to individual variation (perhaps as an expression
of the same genetic tendency producing the small pillar in
AMNII 55030) and undoubtedly would disappear with addi-
tional wear. Stehlin and Schaub (1951) referred to the ‘“Hep-
tarodon molar’’ as a ‘‘frischer Prdamolar,”” implying that the
added enamel cllipses and elongate oceclusal surface would be
transformed by wear and (everlasting) growth into the con-
ficuration expected in P, of Elasmodontomys. That no such
trend occurs is well shown by Figure 1D, demonstrating con-
clusively that the tooth in question is long-rooted and very
nearly worn out before Mo is erupted. The double-rooted, mod-
erately hvpsodont first molariform tooth in each jaw shown in
Figure 1 is quite in contrast to the single-rooted extremely hyp-
sodont permanent molariform teeth of Klasmodontomys (such
as M; 1 Fig. 1D), mdicating that the first tooth is deciduouns.
The permanent molariform teeth of Elasmodontomys differ
from those of Dinomys in that they are not evergrowing, a fact
which was recognized by Anthony (1918, p. 383). Anthony,
nevertheless, considered the molariform teeth of Elasmodontomys
to be rootless, although he accurately deseribed and illustrated
the deposition of cement beyond the base of the enameled por-
tion of the teeth, To me this deposition seems to be acceptable
as root formation. In none of the isolated teeth available is the
root entirely closed, hut none of these teeth is in an advanced
stage of wear. In a fragmentary left ramus (AMNII ‘4”’) the
root of a deeply worn M; is visible and broken in transverse
section. The root is quite solid with the exception of a fine cen-
tral canal. In the oldest available ramus (AMNIL 55039), Py.
M, and M, arve worn almost to the base of the enamel with long
roots broadly exposed. M, 1s absent, but its well-preserved,
conical alveolus tapers to a sharp apex clearly indicative of a
closed root. The order of termination of enamel growth (and
preswmably also of root growth) of the molariform teeth is DT,
My, M., Py, M,. That DP4 terminates its growth first is self-
evident and as expeeted. In AMNH 55037 (Fig. 1D). M; has
terminated its enamel growth prior to the formation of P, and
during the early growth of Ms. The conclusion that growth of
M. terminates hefore that of Py is based on the advanced growth
of M, in AMNH 55037, in which P4 remains to be formed. The
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bases of all four molariform teeth are exposed in AMNIT 55044
revealing that Py, My, and M. have well-formed open roots
whereas M, has terminated its enamel growth but formed no
root. The termination of enamel growth in a given tooth secms
to coineide with the initial wear of that tooth. This coincidence
has been observed for DP, (AMNII 55030, KFie. 1A), M,
(AMNII 55037, Kig. 1D), and M, (AMNI 55044). The ap-
propriate stages for the demonstration of this feature in Py
and M., are not available.

In Flasmodontomys, Py comes into use prior to Mg, as shown
by AMNIT 17137 m which P’y is considerably worn and M, is
unerupted. Anthony apparently considered this to be the es-
tablished sequenee in all hystricomorphs (including caviomorphs)
for he concluded that the functional tooth in ““Heptarodon’
was a fourth premolar on the basis of “‘the great importance
in the hystricomorph tooth row assumed by the last premolar,
sinee 1t always becomes functional hefore the last molar. 7
(1918, p. 398). However, M, (and M3) becomes functional prior
to Py (and P*) in Hystrir, Atherurus, Ervethizon, Dinomys,
Olenopsis (Fields, 1957, p. 327), Dasyprocta, and Cuniculus,?
and the P+ are entirely suppressed in modern echimyids and
capromyids and thus of conrse do not precede the M3 (Wood
and Patterson, 1959, p. 301).

The overall sequence of eruption m Elasmodontomys is DPy,
M;. M., Py, Mg, identical to the sequenee of termination of
enamel growth, as mieht be expected. DPy is shed after the
eruption of M,. as shown by AMNH 55037 (Fig. 1D), and
(obviously) prior to the eruption of Py (or technieally shortly
afterwards, for DI’ may have remained functional after Py
had thrust np between its roots, above the alveolar border, as
noted below in Dinomys).

Tooth formation m FElasmodontomys apparently was very
rapid. In AMNIT 55030, for example, there is no trace of M,
other than its erypt, whereas in AMNII 55031 and MCZ 10132
M, is well formed and on the point of eruption. The amount
of wear mmeurred by DP, during this interval is only moderate.

2Individuals of appropriate age were fewer than desirable for all forms men-
tioned, but only in borderline cases would variation be expected to be =0 great as
to affect sequence. One such borderline case was noted in caviids in which a
specimen of Microcavia australis (MCZ 18895) was observed with I)I'i and
.\I%} in use, whereas a specimen of Carvia porccllus (MCZ 9426) and one of €.
tschudii (MCZ 17736) have P% in full use and A\lfg barely breached by initial
wear.
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Similarly, DPy in AMNI 55037 is worn almost to the base of
its enamel, but I>; remains unformed although its erypt is pres-
ent. In a specimen of Dinomys (AMNH 46551) the left DP,
has been broken off revealing a large Py, the crown of which
stands well above the alveolar border. The right DP, of the
same individual is in place and much less worn than the same
tooth in AMNH 55037.

The straight-line distance between the tip of the angular proc-
ess and the anterior extremity of the jaw in MCZ 10132 (the
only ““Heptarodon’ jaw on which any sort of length measure-
ment could be taken) is 54.5 mm, or about 60 per cent of the
similar measurement in an adult jaw of Elasmodontomys (90.0
mm in AMNH ¢“4’7). In Dasyprocta the corresponding figures
are 36.9 mm in MCZ 28091 (developmental stage comparable to
MCZ 10132) and 60.0 mm for MCZ 32012, a young adult, again
giving a pereentage slightly greater than 60. Undoubtedly the
precise correlation between these growth stages in Dasyprocta
and Elasmodontomys is fortuitous, but it does indicate that the
increase in gross size demanded of ‘‘ Heptarodon’ in order for
it to develop into Elasmodontomys is not unreasonable.

Urper DENTITION OF Elasmodontomys

Anthony concluded that AMNH 17101 should represent the
type of a new genus with remarkably reduced dentition on the
basis of the following premises :

1. The type palate ‘‘bears all the appcearance of maturity’’
(1918, p. 398).

2. “*The second and last tooth . . . appears to he an unworn
tooth, not yet above the ¢um, but . . . may well be regarded as
having dropped deeper into the alveolus than the normal posi-
tion”” (1917, p. 184).

3. ‘It is apparent from the fragment [of the palate] that
there is room for no more than the two teeth” (1917, p. 184).

If the first observation is correet then the third furnishes
valid evidence for the conclusion that the molariform tecth are
reduced to two in each series, but if the palate (and the lower
Jaws) is that of a juvenile individual, it would not be expected
to accommodate the full adult dentition. Anthony apparently
did not consider the possibility that the palate (and the lower
Jjaws) might be young enough for the functional tooth in cach
series to be a deciduous premolar. Although the bone of the
palate is rather dense in texture, the fact that M?! is little
developed (maximum possible length 10.9 mm compared to
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25-30 mm for M! with crown complete, but lacking root) and
unerupted, and that the palatal sutures are open, clearly indi-
-ates that the speeimen is inumature. There is no indication
that M1 has “dropped deeper into the alveolus than the normal
position.””  Assuredly it was not vet a funectioning tooth, hut
was on the verge of eruption. The developmental stage of
AMNII 17101, the type palate, approximates most elosely that
of MCZ 10132 among the lower jaws.

An ontogenetie sequence similar to that proposed here from
“Heptarodon’ to Elasmodontomys oceurs in Dasyprocta. Sev-
eral young individuals of Dasyprocta (MCZ 28091, 34962,
34963) were observed to have in use only the well-worn decidu-
ous fourth premolars with the first molars just at the point of
ernption. This condition is comparable to that in AMNH 55031
(Kig. 1B) and MCZ 10132 (Iig. 1C). Obviously there is a con-
siderable period in the early growth of Dasyprocte during which
the deeiduous fourth premolars constitute the entire eheek
tooth battery, as in ““Heptarodon.”’ In spite of this, the adults
have the more orthodox formula of one premolar and three
molars in each series, as in Elasmodontomys. DP* of Elasmo-
dontomys 1s composed of seven columns of enamel, the first fwo
of whiech merge labially less than one mm proximal to the oec-
clusal surface, and the last two of which are confluent lineually
at the ocelusal plane and merge labially as well about two mm
proximal to it. Just as in the lower dentition, DP* in Dasy-
procta, Cuniculus, Dinomys, and FElasmodontomys has a longer
occlusal surface made up of more units than does P%. In the
upper dentition of Elasmodontonys, both DP* (with seven)
and P* (with five) have more enamel columns than their in-
ferior counterparts (DP4 with five or six, Py with four).

Unfortunately, documentation for dental succession is less
satisfactory for the upper dentition than for the lower. How-
ever, it 1s clear from AMNH 17101 that DP# only is in use for
a considerable period in carly ontogeny, and that it is followed
in eruption by M. The next stage represented is that of AMNIH
17132 with P4-M2 in use on either side and without trace of M?
or space for its development. Anthony (1926, pp. 108-109)
tentatively interpreted this speeimen as an example of evolution
by discontinnous variation. supposing that the molars were re-
duced to two, and that the oeeclusal length of P#-3M2 was in-
creased to compensate the suppression of M?. In faet, the oc-
clusal length of each molar is near its maximum at the onto-
genetic stage here represented, as the shaft of each molar is
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directed strongly posterodorsad so that the occlusal surface
intersects it at a highly oblique angle. In addition, the enamel
columns of all cheek teeth in this specimen have undergone post-
mortem separation, which has exaggerated their apparent occlu-
sal length. Anthony felt that eruption of M3 in Elasmodon-
tomys was unusually late in ontogeny for a ‘‘hystricomorph,’’
indicating a tendency toward suppression. He contrasts the
condition with that in Hydrochoerus and Capromys, unfortu-
nately each representative of a group highly precocious in den-
tal ontogeny. AMNH 17132 is here regarded as a normal stage
in the ontogeny of Elasmodontomys, indicating that P* pre-
cedes M3 in development. AMNIL 55047 is only shightly more
advanced than 17132, having P* well worn and M3 in an
early formative stage. A specimen of Cuniculus (MCZ 31823)
represents a similar developmental stage, having DP2-M3
in use, with MZ newly erupted and little worn, and tiny (each
less than 2 mm in diameter), superficial crypts for M3 present
behind MZ. No doubt this individual would have attained the
full adult dentition, had it survived.3 Definite evidence on
tooth sequence in the upper dentition of Klasmodontomys is
lacking only for the relation between M2 and P*. With only
this point unsupported by specimens, the sequence may be given
as DP* M1, M2 P4 MS.

The peculiar spatial relationships among the developing up-
per incisor, DP* and P+ require special attention. In the type
specimen of ‘“Heptaxodon bidens’ (AMNIL 17101) the ineisive
alveoli, partially filled with matrix, terminate directly above
DP?%. 1In specimens of FElasmodontomys with P4 in use, the
egrowing tip of the incisor intrudes between the shafts of P#
and M1, The shafts of the molars lie parallel to one another
and are directed posterodorsad from the occlusal surface,
whereas the shaft of P+ extends anterodorsad from the occln-
sal surface. In old individuals (e.g. AMNH 17129) the alveo-
lus of P* comes to lie shallowly under the surface of the ros-
trum, below the incisive alveolus. Unfortunately, growth stages
between the juvenile AMNII 17101 and specimens with P+
already functioning are not represented. These stages should
be interesting developmentally as it is impossible to suppose
that sufficient space could exist between the roots of DP4 and
the base of the incisor for the formation of the hypsodont P4,

SNchreuder (1933, p. 252) has also questioned Anthony’s interpretation of
AMNH 17132 and compared it to immature Cuniculus.
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[ would expect to find the erypt for the developing P+ auntero-
dorsal to DP# not direetly dorsal to it. N-rays of AMNII
17101 have not been altogether satisfactory owing to the snper-
position of images from right and left sides of the specinien,
but small erypts are indeed present in the expected position
just anterior to the infraorbital foramen and adjacent to the
premaxillary suture. No suggestion of a cavity is present im-
mediately dorsal to the base of DD

Lower DexTITION OF Awblyrhiza

Evidence on sequence of eruption in Amblyrhiza is limited
to a single fragmentary left mandibular ramus in matrix
(AMNIL 55036). The cheek teeth arve represented by vestiges
of DP4, a fully-formed but unerupted Py, and fragmentary
M, and M,. Py extends proximally at least to the ventral mar-
gin (external curve) of the ineisive alveolus, a minimum length
of 21 mm. The distal extremity of the tooth has been broken
off level with the alveolar border, but elearly very near its tip.
The three separate enamel columns are of reduced size on their
broken ends, and the middle column is subdivided, with a eircu-
lar istand at the labial extremity of its broken end — both fea-
tures indicative of a fresh, unworn tooth. Immediately anterior
to the alveolus of P, is a small, matrix-filled eircular excavation
about 3.4 mm in diameter, and immediately posterolingnal is
a shallow elongate one about 3.3 mm in anteroposterior diameter,
and 1.8 mm in transverse diameter. These are undoubtedly the
alveolar sockets for the roots of a deeply worn DPy4, which may
have been lost after death or shed shortly prior to death. A
specimen of Chinchilla (MCZ 7276) has a shallow pit anterior
to and confluent with the alveolus of Py on either side of the
mandible. A specimen of Cuniculus (MCZ 31752) has DPy in
use on both sides, but in a very advanced state of wear, with
much basal resorption. Right DP, is kept in place mainly by
its anterior root, the posterior ones having been largely re-
sorbed. The distal tip of P4 extends above the alveolar border
beneath the deeply worn DP,. In another specimen of Cunic-
wlus (MCZ 32078) Py is in use, but immediately anterior to it
on either side is a shallow, transversely elongate depression
which on the left side retains a small peg of DP,. These speci-
mens are, respectively, slightly younger than and slightly older
than the jaw of Amblyrhiza in relative age.



122 BULLETIN ; MUSEUM OF COMPARATIVE ZOOLOGY

The molars in AMNH 55036 are highly fragmentary. The
remnant of M, does extend high above its alveolar border, and
must have been functional. M, is broken away at the alveolar
border, but its base is fully exposed (though broken) revealing
that enamel orowth was complete. The preserved portion of the
tooth is 38.8 mm long and extends to the ventral border of the
jaw. M, must have erupted, as indicated by its advanced de-
velopment and unconstricted alveolar border. Its developmen-
tal stage lies between that of AMNH 55037 (Fig. 1D) and
AMNH 55041 in Elasmodontomys. 1t is probable that the se-
quence of cruption was DPy, My, Ma, Py. and My in Amblyr-
hiza, just as in Elasmodontomys.

As in Elasmodontomys, the shafts of the molars are directed
posteroventrad, diverging proximally from the more nearly ven-
trally divected shaft of Py. In older jaws of Amblyrhiza, the
incisive alveolus extends well beyond the posterior margin of
Ms,.

Urrrr DENTITION OF Amblyrhiza

The only specimen sienificant for the ontogeny of the upper
dentition is an isolated right DP#*, AMNII 55035 (Fig. 2). The
tooth is regarded as deciduons on the basis of its small size
(maximmn length 19.8 mm), completed enamel deposition, and
anteroposteriorly eloneate ocelusal surface conmposed of five units
rather than four (upper) or three (lower) as in Pi. It is
identified as DP* rather than DP, on the basis of the curvature
of 1its shaft.

At the wear stage represented, the occlusal surfaee is charac-
terized by five flattened ellipses of enamel. The first three are
distinet from one another and from the fourth, but the fourth
is broadly confluent with the fifth, a subecircular loop set off
from the fourth only by shallow lingunal and labial reéntrants.
The fourth and fifth cohunns would have merged with much less
than one millimeter of additional wear. The labial reéntrants
separating eolnmns are all guite shallow, extending proximally
a maximum of 2.5 mm in the first, and decreasing snecessively
to almost nothing in the fourth. The lingual reéntrants display
a more radical decrease posteriorward in proximal extent, from
11.6 mm in the first, to 5.9 in the second, to 0.6 in the thid,
and practically nothing in the tourth. The tooth must have
belonged to a very young animal, as its ocelusal surface had
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Ficure 2. Isolated right DP* of Amblyrhiza inundata (AMNH 55035)
in labial (4), lingual (B), ocelusal (C), and proximal (D) aspeets. An-
terior is to the right in (4) and (C), to the left in (B) and (D). X 3.

vet to attain its greatest area. Breakage at the base makes it
impossible to determine the status of root formation.

It may be noted here in passing that the relationship of the
upper incisor to the cheek tooth row in Amblyrhiza is grossly
different from that deseribed above in FElasmodontomys. As
Schreuder (1933, p. 243) has pointed out, the rostrum of Am-
blyrhiza is greatly elongated, with the npper inecisor terminat-
ing far in advance of P%, not between P* and M. I do not



124 BULLETIN ;: MUSEUM OF COMPARATIVE ZOOLOGY

feel, however, that the similarity between Amblyrhiza and Chin-
chille in this feature is indieative of relationship, for Elasmo-
dontomys and Lagostomus have short rostra with the base of
the ineisive alveolus overlapping and elosely approaehing P+,
respeetively.

SUMMARY OF DENTAL ONTOGENY

“Heplarodon’ represents a protraeted early stage in the
ontogeny of Elasmodontomys, in which the DP eonstitute the
sole or at least dominant funetional elements m the echeek
tooth series. The elongate occlusal surface with inereased num-
ber of laminae in the DP4 presumably is correlated with this
long period of use. The sequenee of eruption, growth eessation,
and root formation in Elasmodontomys, and in Amblyrhiza as
far as the meager data show, is DP-4, M4, M3, P4, M.

The growing tip of the lower incisor extends progressively
farther posteriorly with increasing age in Elasmodontomys.
The eondition in Amblyrhize is nnknown. The erowine tip of
the upper incisor in Elasmodontomys lies directly dorsal to DP#,
leaving insufficient space for the development of P+ in that
position. P* develops anterodorsal to the roots of DP* and
anteroventral to the proximal end of the upper incisor. The
growing tip of the upper ineisor in Amblyrhiza lies in the
ereatly lengthened rostrum, far anterior to the cheek teeth.
With the possible exeeption of the anteriorly displaced P#*
loeus, every feature in the dental ontogeny of Elasimodontomys
has been observed in other (non-heptaxodontid) caviomorphs
as well.

DISCUSSION

The West Indian genera Heptarodon, Elasmodontomys, Am-
blyrhiza, Clidomys, Speoxenus, Spirodontomys, and (when it
has been eonsidered) Quemasia, have been associated in a smgle
subfamily. Quemisie will be diseussed elsewherve. ““Ileplaro-
don’’ is based on juvenile specimens of Elasmodontomys, and
18 a junior synonym of the latter. T am as vet unprepared to
make pronouncements on the poorly known Jamaican forms,
Clidomys, Spcoxenus, and Spirodontomys, and thus by defanlt
prefer to leave them, at least temporarily, in association with
the present group. There is little positive evidence to support
the association, but neither is there justification for placing
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them elsewhere in the present state of our knowledge. Flasio-
dontomys and Amblyrhiza assuredly are closely related, and
fully warrant association at the subfamilial level. This sub-
family is best regavded as a member of the family Dinomyidac,
in an arrangement similar to that proposed by Sehanbh (in
Stehlin and Sehiaub, 1951, p. 370), or possibly as a member of
a family very c¢lose to the Dinomyidac (Wood, 1955, p. 182).

FAMILY-GROUP NOMENCLATURLE

Anthony (1917, p. 186) proposed three monotypic subfami-
liecs of Chinchillidae, the Amblyrhizinae, Elasmodontomyinae,
and Heptaxodontinae, on suecessive lines of text in that order.
Simpson (1945, p. 96) synonymized the three. Althongh Simp-
son negleeted to mention Amblyrhizinae explieitly, his inten-
tion is elear in that he included Amblyrhiza in the single re-
sultant subfamily, for which he seleeted the name Heptaxodon-
tinae, a choice nndoubtedly dictated by his utilization of the
name Heptaxodontidae, first considered as a full family by
Miller and Gidley (1918, p. 447). Tf snbfamilial names are re-
carded as not influencing priority among full familial names,
then Heptaxodontidae is the only valid choice. However, under
the present International Code of Zoologieal Nomenelature
(1961, Art. 23), all family-group names are regarded as coor-
dinate for purposes of priority. In the present case, this con-
troversial rule would have made possible the selection of a more
satisfactory family name, either Amblyrhizidae or Elasmodon-
tomyidae, both names based on older, better known genera, and
as subfamilies both having line priority over the name Heptaxo-
dontinae. Even so, Simpson, in the capacity of first reviser
(International Code, 1961, Art. 24), has determined the relative
priority among these simultancously published names by select-
ing Heptaxodontinae as the senior synonym, and Amblyrhizinae
and Elasmodontomyinae as the junior synonyms. Thus, Hep-
taxodontidae remains the valid name whichever system of pri-
ority is invoked. This situation is, unfortunately, not altered
by the fact that Heptarodon bidens Anthony 1917 is a junior
synonym of Elasmodontomys obliquus Anthony 1916. The Inter-

national Code (1961, Art. 40) states explieitly, ‘““when . . . a
nominal type-genus is rejeeted as a junior synonym, a family-
group name based on it is not to be changed . ..”" Thus,

although there has been heated debate and strenuous disagree-
ment on this subject, the rules are elear and onght to be followed.
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The family-group name Heptaxodontinae remains available,
and is not to be replaced by the name Amblyrhizinae An-
thony 1917 as Schaub (in Stehlin and Schaub, 1951, pp. 96,
370; and 1958, p. 736) has proposed.
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